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eel saw is used to swre the pavement or areas of the pavement have 
purposes of cutting marginal bars and the pavement will be open to 
all be filled with either full-depth cold bituminous mix meeting the 

the Engineer or compacted granular material with a 50 mm (2 in.) 
p of cold bituminous mix meehng the approval of the Engineer. The cuts 
stantly maintained so that they will not be a hazard to traffic. 

inage mal or pipe underdrains damaged during patching operations shall 

resulting from the removal of the existing pavement and unsuitable and 
rials shall be disposed of according to Article 202.03. 

ring and removal of pavement for the various classes of patches shall be 

Class A Patches. Two transverse saw cuts shall be made perpendicular to 
the centerline at each end of the patch except that the saw cuts may be 
skewed slightly if necessaly to maintain a minimum distance of 450 mm (18 
in.) from the end of the 'patch to the nearest transverse crack in the 
pavement to remain in place. When approved by the Engineer, this 

f . minimum distance may be reduced to 150 mm (6 in.) in areas of Close crack 
~ . '  spacing where the pavement otherwise appears to be sound. The interior 

saw cut shall be made at the location that will provide the proper length of 
exposed existing steel as shown on the plans and shall be either full-depth 
or to a depth which will completely sever the longiludinal reinforcement. The 
longitudinal edges of the patch shall be formed by full-depth saw cuts. 
Patches one-half lane width or full lane width will be permitted. Saw Cut 

I , 'extensions into pavement which is to remain in place will not be permitted. 
ning and interior saw cuts shall be made with an approved concrete 

saw. After the interior saw cuts have been made, an approved wheel saw 
.; may be used to make pressure relief cuts or intermediate cuts to reduce the 
:. pavement length to a size that accommodates removal and hauling 

operations. at the Contractots expense. The wheel saw cutting operations 
shall be controlled to limit subbase penetration to a maximum of 15 mm (112 

m e  shoulder between the full-depth saw cut and the pavement edge shall 
be removed using a hand held hammer and hand tools prior to pavement 

. i .  removal. If available, the Contractor may use an approved wheel saw IO 

make the shoulder cut and removal. 

. -._... "... . -.-. .,,, 
Heating Equipment for Joint Sealant (Note 9) 
Skid Steer Loader Equipped with a Hydraulic Hammer 

Note 1. The vibratory rollers and tampers shall meet the approval 
Engineer. 

Note 2. WOd forms will be permitted. The depth of form shall 
width, the commercial dimension which equals the pavement 
shown on the plans or the next larger commercial dimension. 

Note 3. Batch type mixer having a rated capacity of not less than 0.3 
(10 CU ft) may be used. Chute delively will be permitted. 

Note 4. Where the nominal production does not exceed 40 cu m ( 
Per day. the requirement for overhead bins a 
completely suspended and hanging freely from the s 
Any other method for loading and weighing the aggregates 
approved by the Engineer. 

Note 5. The COnCrete saw shall be equipped with a diamond 
sufficient size to saw pavements fulldepth and be capable of a 
maintaining cutting depth. 

Note 6. The wheel saw shall be equipped with carbide-tipped 
cutters and be capable of accurately maintaining cutting depth. 

Note 7. As approved by the Engineer. 

Note 8. The machine used for drilling the holes in the face of the 
Pavement shall be capable of drilling the size and d 
on the Plans. The machine shall be equipped with a 
the depth of hole. During use, the stop shall be cali 
day. A drill support system using the pavement surface as 
be required to assure hole alignment at mid-depth Of 
concrete pavement. Hand held tools will not be allowed. 

Note 9. The heating equipment shall be an indirect heating 
Positive temperature control, mechanical agitation and recirculating 

CONSTRUCTION REQUIREMENTS 

red or replaced by the Contractor at hisher own expense. 

442.04 Keeping Road Open to Trpffic. The road shall be kept open to When the patch is adjacent to a portland cement concrete shoulder, a Saw 
cut shall be made at the shoulder-pavement joint sufficiently deep to sever 
the tie bars. A second full-depth saw cut shall be made in the pavement a 
minimum of to0 mm (4 in.) from the edge of the shoulder. The pavement 
between the full-depth saw cut and the shoulder edge shall be removed 
using a hand held hammer and hand tools prior to removal of the remaining 
pavement. 

m e  pavement between the interior saw cuts shall be removed by lifiing. 
Sufficient care shall be taken to minimize subbase disturbance and prevent 

290 291 

according to Article 701.05(e). 

442.05 Pavement Removal. The pavement Shall not be scored 
m m 3 t e  saw Or jackhammers more than three days prior to when it will be 
except when the pavement is closed to traffic. The pavement shall not be sw 
a wheel saw more than one day prior to when il will be broken except 
pavement is closed to traffic. 



spalling of the pavement that is to remain in place. 
stabilized subbase material disturbed during pavement removal operatic/- 
or determined unsuitable by the Engineer shall be removed and replag 

! with patch material. 
1 

If the Engineer determines that the concrete has deteriorated to the em 
that it is not practical to lift. Ihe pavement may be broken into small pie+ 
and removed. The breaking equipment shall not transfer an impact en% 
greater than 4OOO J (3000 fl Ib) per blow to the pavement surface. 

The concrete in the splicing area, between the interior and outer 5aw a 
shall be removed using hand held hammers and hand tools. The Contraq 
has the option to use a skid steer loader equipped with a hydraulic ham$ 
to remove the cQnaete in the splicing area. Should the loader and hydrw 
hammer damage the pavement andlor reinforwment which are to remai* 
place, the loader with a hydraulic hammer will no longer be allowed. 

To prevent underbreaking concrete to remain in place, the face of t 
concrete below the partialdepth saw cut shall be indined slightly into k 
patch. The reinforcing steel in the spliing area shall not be bent to ai& 
removal of the concrete. If more than ten percent of the reinforcing ste4 
Ihe splice area is damaged due to the Contractor's operations, the pal 
shall be lengthened at hisher own expense to provide the required og 
exposure for splicing. If less than ten percent of the existing lap steel1 
damaged, it may be repaired by welding in lieu of lengthening the patch. b 
welding will be permitted on the splices between the existing steel and t. 
new steel. 

Should the Contractor's operations cause a spall having a width or 
greater than 25 mm (1 in.) in the pavement to remain in place or ca4 
excessive shattering or underbreaking of the existing slab to remain in plw, 
a new saw cut shall be made, at the Contractor's expense, extending t 
patch to remove the S p d  or underbreaking. After pavement removal, q 
pavement structure will be inspected by the Engineer to determine if it) 
suificiently sound. If determined unsound. the Contractor shall extend I) 

! patch as directed by the Engineer. 

The existing reinforcement steel shall be observed during the remov 
process to determine if there is any excess rusting or evidence of 519. 
dislress. Deteriorated steel will not be permitted in the splice area. T) 
Engineer may require lengthening of the patch. 

Class B Patches. Two transverse saw cuts outlining the patch shall D 
straight and perpendicular to the centerline. with a tolerance of 50 mm (2 $ 
in 3.6 m (12 fl). The wedge of pavement formed by the interior (third) sa 
cut shall be removed with a hand held hammer and hand tools prior I 
pavement liftout. Saw cut extensions into pavement which are to remain1 
place will not be permitted. All saw cuts shall be made with an a p p M  
concrete saw (except as outlined below). Concrete not sawed fulCde$. 
shall be removed with hand tools. Only full lane width patches will $ 
permitted. 

Any subbase When the patch is adjacent to a bituminous shoulder. a fulldepth saw cut 
shall be made in the shoulder a minimum of 100 mm (4 in.) from the edge of 
the pavement or at such width as to facilitate forming. The shoulder 
between the full-depth saw cut and the pavement edge shall be removed 
with a hand held hammer and hand tools prior to pavement liiout. 

When the patch is adjacent to a portland cement concrete shoulder, a saw 
cut shall be made at the shoulder-pavement joint sufficiently deep to sever 
the tie bars. A second full-depth saw cut shall be made in the pavement a 
minimum of 100 mm (4 in.) from.the edge of the shoulder. The pavement 
between the full-depth saw cut and the shoulder edge shall be removed 
using a hand held hammer and hand tools prior to removal of the remaining 
pavement. 

The Contractor may use an approved wheel saw to make the shoulder cut 
and removal, and to make pressure relief w ts  or intermediate cuts to r e d m  
the pavement length to a size that accommodates removal and hauling 
operations, at the Contractor's expense. The wheal saw cutting operations 
shall be controlled to limit subbase penetration to a maximum of 13 mm (In 
in.), Wheel saw cuts shall be made after concrete sawing outlining patch 
boundaries unless the wheel saw cuts are at least 450 mm (la in.) inside the 
transverse patch boundaries. Should the Contractor be unable to conform 
to the requirements specified herein, the Engineer will withdraw approval of 
this alternative. 

The pavement shall be removed by lifting. If the Engineer determines that 
the mncrete has deteriorated to the extent that it is not practical to lift. the 
pavement may be broken Into small pieces and removed. Breaking 
operations shall start adjacent to the removed wedge or the alternate wheel 
saw cut. The breaking equipment shall not transfer an impact energy 
greater than 4OOO J (3000 R Ib) per blow to the pavement surface. 

Care shall be taken to prevent subbase disturbance and spalling of the 
pavement which is to remain in place. Should the Contractor's operations 
cause a spall having a width or depth greater than 25 mm (I in.), a new saw 
cut shall be made extending the patch to remove the spall. at the 
Contractor's expense. After slab removal, the existing pavement structUre 
will be inspected by the Engineer to determine if it is sufficiently sound. If 
determined unsound, the Contractor shall extend the patch as directed by 
the Engineer. Any subbase or stabilized subbase material that is disturbed I 
during pavement removal operatins or determined unsuitable by the 
Engineer shall be removed and replaced with patch material. I 
Resawing of patch boundaries to remove spalls that exceed a width or depth 
of 25 mm (1 In.) will not be required when the patching Is being performed to _ .  
prepare the existing pavement for bituminous resunactng 

I Class C Patches. Standard reinforced concrete pavement shall be scored 
with a concrete saw to a depth which severs the reinforcement. If the 
Contractor elects, hehhe may saw full depth to alleviate spalling and 
replacement as specified in Article 442.05(a). 



Art. 442.06 Pavement Patching 

Non-reinforced concrete pavement shall be scored with jackhammers or 
other equipment approved by the Engineer. The scoring shall be at leas( 
150 mm (6 in.) from the marked face of the patch. Marginal bars and tie 
bars shall be cut in a manner satisfactory to the Engineer, 

As an alternate. the Contractor may use an approved wheel saw to SME 
the pavement full-depth on either standard reinforced or non-reinfod 
pavement. Should the wheel saw damage the pavement and/or 
reinforcement which are to remain in place. the Engineer will withdraw 
approval of this alternate. 

The existing pavement shall be removed as shown on the plans. Ends of 
the patch need not be squared but may follow the existing cracks, provided 
angles smaller than those shown on the plans do not result. 

If the patch is not scored with a concrete saw or wheel saw, the ends of the 
patch shall be hand trimmed with hand held hammers or other tools M 
equipment approved by the Engineer. The general plane of the cut face 
shall not deviate more than 40 mm (1 1R in.) from vertical. Abrupt breaks or 
deviations from the plane of the cut face sufficient to induce spalling in either 
the top or the bottom surface of the pavement will not be permitted. 

Should the Contractor's operations cause a spall having a width or depth 
greater than 25 mm (1 in.). the patch shall be extended to remove the spall, 
at the Contractor's expense, except that this extension will not be required 
when the patching is being performed to prepare the existing pavement for 
bituminous resurfacing. 

Equipment and methods used for removing old pavement shall be such as 
to prevent cracking, shattering or spalling of the pavement remaining m 
place. Breaking equipment shall not transfer an impact energy greater than 
4000 J (3000 R Ib) per Mow to the pavement surface. 

ARer breaking and removal of the existing pavement. any areas of the 
subbase which are below the required elevation of the finished subbase, 
shall be built up to grade at the ContractMs expense, with satisfactory 
compacted granular material, concrete or compacted bituminous material. 

Tie bars extending across the longitudinal joint. or such portion as may be 
exposed in the area of the patch. shall be cut aooroximatelv at t h ~  fapm n( 

I -. .--- 1' the pavement which is to.remain in place, ok'they shall be removed. 
Marginal bars shall be cut close to the face of the pavement which is to 
remain in place. 

(d) Class D patching shall be according to Article 442.09. 

442.06 Pavement Replacement Class A, Class 8 and Class C patches shaH 
conform to the standard details and cross section included in the plans, and the work 
shall canform to the applicable portions of Seclion 420, with the following exceptions: 

(a) Placing Reinforcement and Dowel Bars 

Art. 442.06 

(1) General. The reinforcement shall be as shown on the plans. Patches 6 
m (20 R) or longer shall be tied to the adjacent lane of existing 
pavement. portland cement concrete shoulders. and curb and gutter 
with No. 20 (No. 6) transverse tie bars, 800 mm (24 in.) long, embedded 
200 rnm (8 in.) at 600 mm (24 in.) centers according to Arlicle 
420.10(b). 

(2) Class A Patching. Half-lane patches 6 m (20 fl) or longer shall be tied 
to the adjacent existing pavement, portland cement concrete shoulders. 
and curb and gutter with No. 20 (No. 6) transverse tie bars, 600 mm (24 
in.) long, embedded 200 mrn (8 in.) at 600 mm (24 in.) centers 
according to Article 420.10(b). The Contractor shall tie the steel 
together, using at least two secure ties for each lap splice. The details 
shall be as shown on the plans. 

Should an existing lap splice be encountered in the patch slice area, the 
Contractor shall construct the new splice by tying both of the exposed 
reinforcement bars to the new reinforcement bar. 

Reinforcement steel shall be placed and supported on chairs according 
to Article 421.06 such that uniform unsupported lengths not exceeding 
1.2 m (4 R) are provided. In such cases where an uneven subbase 
hinders maintenance of a placement tolerance of f25 rnm (1 in.) 
vertically, portland cement concrete, sand-cement grout. or bituminous 
hot mixture shall be used to adjust the chair height to allow the 
reinforcement to be placed within the specified tolerances. 

When the existing reinforcement is fabric, the longitudinal reinforcement 
bars shall be the same size and spacing as the existing longitudinal 
reinforcement. 

(3) Class B Patching. Dowel and tie bar holes shall be drilled as shown on 
the plans, and parallel to the grade and centerline of the pavement with 
a tolerance of 3 mm (1/8 in.) in 300 mm (12 in.). The drilling operation 
shall not crack or spall the pavement. 

Immediately prior lo grouting the dowel bars or tie bars, the holes shall 
be thoroughly cleaned of drilling debris. Dust and debris shall be blown 
from the joint or crack with a power brushblower or with compressed 
air. If comoressed air is used. the oneumatic tool lubricator must be 

Pavement Patching 

bypassed and a filter installed oh the discharge valve to keep water and 
oil out of the lines. The dowel bars shall be clean and free from rust. 

An approved chemical adhesive shall be used as the anchoring material 
for dowel bars. At the Contractork option, either an apprwed non- 
shrink grout or chemical adhesive shall be used as the anchoring 
material for tie bars. 

The grout or chemical adhesive shall be of a consistency such that the 
dowel or tie bar may be easily inserted into the hole with R o w  
completely surrounding the bar, and without appreciable runout of grout 



Art. 442.06 Pavement Patching t 
the grout should be thicker than the consistency recommended by ths 
manufacturets diredions). The grout or chemical adhesive shall be 
injected to the b a d  of the hole to eliminate air pockets prior to insertiw 
the bar. The quantity of material used shall be such that the grout ac 
chemical adhesive is dispersed along the entire length of the bar and 
voids are completely filled. AfIer the material has been positioned at UK 
back of the hole, the bar shall be fully inserted. using a back-and-forth 
twisting motion. leaving the proper length exposed as shown on the 
plans. If it is necessary to use a hammer to aid in seating a dowel, the 
exposed end of the dowel shall be protected with a wood block. 

Immediately prior to placing the concrete, the exposed ends of dowel 
bars shall be cleaned and lightly oiled. 

Class B patches Type 111 or Type IV shall be reinforced with pavement 
fabric according to the details shown on the plans. The reinforcement 
shall be placed at 90 mm i 2 5  mm (3 112 in. i 1  in.) below the final 
finished patch surface elevation according to Article 420.09, except UM 
plaoement of reinforcement by mechanical or vibratory means will no1 
be permitted. 

Hinge jointed pavement shall be patched according to the details shown 
on the plans and as specified for Class B patches. Patches 14 m (45 n) 
or more in length shall have sawed contraction joints constructed 
according to the applicable requirements of Atikle 420.10 at 4.5 m (15 
ft) maximum inlerials and shall be in prolongation with joints or cracks 
in the adjacent lane whenever possible. Patches 4.5 m (15 ft) or longer 
shall be tied to the adjacent lane of existing pavement, portland cement 
concrete shoulders, and curb and gutter with No. 20 (No. 6) transverse 
tie bars, 600 mm (24 in.) long, embedded 200 mm (8 in.) at 600 mm (24 
in.) centers according to Article 420.10(b). 

transverse contraction joints shall be formed on 4.5 m (15 ft) to 6 m (20 
(4) Class C Patching. When the patched pavement is not to be resurfaced, 

ft) centers by sawing in all Class C patches ha t  are 6 m (20 ft) or more 
in length. They shall be placed in prolongation with joints or cracks in 
the existing slab whenever possible. 

(b) Replacing Full Width Pavement. Unless through trafik is detoured. full width 
pavement shall be replaced in two or more operations. When replacing 
adjacent lanes in one operation, the longitudinal joint down the lane line 
shall be a sawed longitudinal joint as specified in Article 420.10. except that 
tie bars shall be included only for Type A, Type E. and Type C patches mat 
are 6 m (20 R) or more in length. When full-width pavement is replaced in 
two or more operations, a form shall be installed along the laneline by one of 
the following methods: 

1 

placing the patching in the First half width. The depth of this form shail 

(1) Method 1. Whenever practicable. an approved form, not less than 6 
mm (114 in.) in thihess. shall be set along the longitudinal joint when 

be equal to the thickness of the new pavement being placed, or as 
close thereto as standard lumber measurements will allow. No 

pavement Patching Art. 442.06 

pavement in the lane open to traffic shall be removed to permit setting 
the form, and (he form shall remain in place until the existing pavement 
in the opposite half width is remwed. 

(2) Method 2. When the existing pavement in the opposite half width is so 
broken or disintegrated that it is not feasible to use Method 1, a wood 
form shall be set along the longitudinal joint when placing the palch in 
the first half width. except (hat a metal form may be used for Type 111 
patches when mechanical finishing is employed. Only sufficient 
concrete shall be removed from the lane open to traffic to permit setting 
the form. As soon as permissible after the concrete is poured, the form 
shall be removed, and the trench occupied by the form shall be filled 
immediately with compaded granular material. which shall be 
constantly maintained in such a manner that it will not be a hazard to 
traffic. 

(e) Forms. 

(1) Side forms will be required. 

(2) For Class B Patches. a bond breaker of 6 mm (114 in.) fiber board, or 
other material approved by the Engineer, shan be placed flush with the 
surface at the pavement centerline For the full length and depth of the 
patch. If the centerline Sealant reservoir is to be formed, that part OF the 
bondbreaker may be replaced by the joint reservoir form. 

(d) Concrete Delivery. Non-agitating trucks will not be permitted for transporting 
the mixed concrete. except in specific caws. and then only upon written 
permission of the Engineer. 

(e) Concrete Placement. For Class A, Class B and Class C Patches, concrete 
shall be placed according to Article 420.07 and governed by the limitations 
set forth in Article 1020.14, except that the maximum temperature of the 
mixed concrete immediately before placing shall be 35 OC (96 OF), the 1 
required use of an approved retarding admixture when the plastic concrete 
reaches 30 OC (85 'F) shall not apply. and placing of the special patching I 
mixture. when its use is required, shall be only when the air and ground 
temperatures in the shade are at or above 13 'C (55 OF) and the I 
temperature for the next eight hours is expected to remain above 5 OC (40 

In the case of Class A Patches. if the subbase and subgrade material have 
been disturbed andlor remwed in excess of plan pavement thickness plus 
subbase thickness or more from the surface of the pavement. the concrete 
shall be placed in IiRs and separated by a bond breaker. The elevation of 
the bdtom lift shall be level with the top of the subbase. A thin coating of 
rapid setting asphalt emulsion or thick coating of Type 111 curing compound 
shall be applied to the surface of the bdtom lift. Care shall be taken to avoid 
coating the vertical faces of the existing pavement or any reinforcement. 
The remainder of the concrete shall be placed after the asphalt emulsion or 
curing compound has sufficiently cured but not before at least one day after 
placement of the bottom lift. 

1 

OF). I 

... 
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Q Consolidating and Finishing. The concrete shall be consolidated by intemai 
vibration. Special attention shall be given to consolidating the concrete 
around the corners. edges, dowel bars, tie bars and reinforcement. 

For Class A and Class E. the surface of the patch shall be struck off with Iwo 
passes of a vibratory or rolling screed as appnwed by the Engineer. For 
Class C Patches, finishing may be performed by either machine or had 
methods. For repairs 4 m (12 R) or less in length, the screed shall be placed 
parallel to the edge of pavement. For repairs over 4 m (12 1) in length, the 
screed shall be placed perpendicular to the edge of pavement. In striking 
off, the template shall be moved forward with a combined longitudinal and 
transveme shearing motion. moving always in the direction in which the work 
is progressing and manipulated so that neither edge is raised during the 
striking off process. A slight excess of concrete shall be kepl in front of the 
cutting edge at all times during the striking off operation. 

Afler strike off, but while the concrete is still plastic, the surface of the 
concrete shall be tested for trueness by means of a 3 m (10 fl) straight- 
according to Article 420.1 1 (c). 

Testing for hardened concrete shall be with a 3 m (10 ft) straightedge 
centered on the leading transverse patch boundary and continue unlil 
centered over the trailing patch boundary. 5 mm (316 in.) shall be the 
allowable tolerance used during testing. 

Surface variafions which exceed the above tolerances shall be marked by 
the engineer and removed by the contractor with an approved grinding 
device consisting of multiple saws. The use of the bush hammer or other 
impact devices will not be permitted. 

For Class A and Class B patches which will not be overlaid, the surface shail 
be stamped with the current year approximately 300 mm (1 fl) from the outer 
edge of the lane. 

(g) Erooming and Edging. When patching pavements which have not been 
overlayed, the final finish shall match the surrounding pavement. when 
patching pavements which have been overlayed, the surface of the concrete 
shall be textured with a broom finish applied transversely to the pavement 
centerline. The texturing operatin shall be executed so that the surface is 
uniform in appearance and free from rough and porous spots, irregularities 
and depressions. If directed by the Engineer, concrete adjacent to a 
longitudinal joint shall be edged. 

(h) Curing and Protection. In addition to Article 1020.13, when the use of lhe 
special patching mixture is required and the ambient temperature is between 
13 OC - 30 OC (55 O F -  80 OF\ .  it mav be necessarv to cover the oatch wilh 

When patching two or more lane widths of continuously reinforced concrete 
pavement in one operation and extreme daily temperature cycles are 
anticipated, the Engineer may require that 60 rn (200 ft) of pavement on 
each end of the patch be covered with wet straw and burlap or an approved 
insulation blanket. and that the patch be cured with wet burlap and covered 
in a similar manner. When covering is required, It shall be in place during 
the curing period. If wet straw and burlap is used, it shall be maintained in a 
wet condition throughout the curing period. When covering is required by 
the Engineer, it shall be paid for according to Article 109.04. 

(i) Shoulder Replacement. After the forms are removed but prior to opening to 
traffic, the disturbed shoulder area shall be replaced with like material, 
compacted and restored to the existing line and grade. 

'. 

(i) Joint Sealing 

(1) In Class A patches, all centerline joints. longitudinal joints adjacent to 
portland cement concrete shoulders shall be sealed according lo Article 
420.14(a). 

(2) In Class B patches, all transverse joints, centerline joints. longitudinal 
joints adjacent to portland cement concrete shoulders, and saw-cut 
extensions in the shoulders shall be sealed according to Afticle 
420.14(a) and manufacturer's recommendations. The sealant reservoir 
at patch boundaries shall be formed in the fresh concrete or sawed to 
the dimensions shown on the plans. If the reservoir is to be sawed, 
sawing shall not be performed until afler the required curing period. 
The faces of the resewoir shall be thoroughly cleaned by sandblasting 
and then blown clean with compressed air having a pressure of at least 
820 kPa (90 psi) and a volume of 4 cu d m i n  (150 cfm) of air at the 
nozzle. The backer rod shall be uniformly placed at the depth shown on 
the plans or as directed by the Engineer. 

The sealing shall be done in one pour to fill the transverse joint and the 
centerline joint. Reheated or werheated material shall not be used. 

At the Contractoh option, the centerline joint may be sawedfformed 
and sealed in a manner similar to the transverse joint. 

(3) In Class C patches, transverw contraction joints shall be sealed 
according to AKile 420.14(a). 

- 
-- 

(4) Sealing of joints as specified in (1). (2). and (3) will not be required 
when patching is being performed to prepare the existing pavement for 
bituminous resurfacing. 

i 
3 442.07 Expansion Joints. Where expansion joints exist in the portion of the *@ 

polyethylene and insulatioh. (R12' minimum) a h  maintain wver and 
insulation until opening strength is reached. Insulation shall not be placed 
when the ambient temperature at placement is greater than 32 OC (90 OF). 

wement that is to remain in Dlace. the adiacent new Davement shall be constructed :i 
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unobtainable, the expansiim joint material may be any preformed expansion joint fie compaction and consolidation by traffic. the surface of the completed patch 
meeting the requirements of Section 1051. may be finished up to 13 mm (112 in.) above the existing pavement. 

In Class B patches. expansion joints shall be constructed as shown on the plam (d) Density. After final compaction, the finished patch shall have a density of 
The expansion joint materials shall confonn to Arlide 1051.08 or 1051.09, and Um not less than 93 percent of the theoretical density of the mixture. The 
joints shall be sealed as spechied in Aftiile 420.14(a). densitv of the bituminous mixture Dlacsd in oatches shall be measured bv 

nuclear test methods or obtained from speamens fumished by th; 
Contractor according to the requirements of Article 406.18(b) except as 
hereinafter specified. 

442.08 Opening Patches to TnMc. The patches shall be opened to trak ,' i.: 

according to Artiile 701 .We). 

442.09 Class D Patching. Class D patching shall conform to the standard 
details and cross sections shown on the plans. The materials and the methods ol 
performing the work shall conform to Section 406 with the following exceptions: 

(a) Barricading Patches. Patches placed on roadways where the Traffic Conbd 
Plan permits an overnight lane closure. may remain closed until the follavinp 
workday. On contracts on which overnight lane closure is not provided in 
the Traffic Control Plan, the removal and replacement of pavement shall k 
controlled by the Contractor so that all holes are filled and the compacted 
bituminous mixtures are cooled sufficiently to permit all barricades to k 
removed before dusk each day. The Contractor shall have the optiin of 
either stopping the patching early enough in the workday to permit the 
bituminous mixture to cool or use ice or water to induce early cooling. 

Patches opened to traffic that are constructed high or become rough by 
rutting, shoving, or heaving shall be corrected within 48 hours by trimming 
off high areas andlor filling depressions. Filled areas shall be rerolled la 
obtain the required density. 

:. (1) Coring. The diameter of a core specimen shall in no case be less than 
90 mm (3 5/8 in.). Two specimens shall be taken from each type of 
patch placed during a day and these shall be fumished not later than 
the morning of the first work day following placement of the patches. 
When directed by the Engineer, additional specimens shall be taken but 
the total number per day from each type of patch shall not exceed Ian. 
The Contractor shall remove the specimens at locations designated by 
the Engineer and transport them to the plant laboratory. Care shall be 
exercised to avoid damage to the specimens. The holes caused by the 
removal of the specimens shall be refilled immediately with a 
bituminous material meeting these Specifications. compacted and 
finished to the satisfaction of the Engineer. The cost of this work will not 
be paid for separately, but shall be included in the unit prices bid for the 
item(s) of patching involved. 

(e) Additional Compaction. Traffic shall be permitted on the patches for at least 
three days prior to resurfacing. 

... (fJ Maintenance of Patch. The surface of the completed patch shall be 
maintained in a Smooth condition. High spots shall be trimmed level with the 
pavement surface. If depressions develop, they shall be filled with a Surface 
Course or a B Binder Mixture compacted with a tandem or three-wheel 
roller. No additional compensation will be permitted for maintaining smwth 

Continued opening of the roadway before the bituminous mixture has eodRd 

Engineer to establish a shut-off time when all patch holes must be filled. No I I t patches. 

suffidently to prevent rutting or shoving will be reason for the 

additional compensation will be allowed the Contractor if it is necessary for 
the Engineer to restrid the shut-off time. 

(b) Pavement Removal. This work shall conform to Article 442.05(c). 

(c) Filling Holes. Each properly prepared hole shall be filled with at least two 
layers of biluminous concrete mixture conforming to the requirements d 
Section 406 for bituminous concrete binder course. The bituminou 
concrete mixture shall be placed only when the temperature in the shade b 
at least 5 OC (40 O F )  and the forecast is for rising temperature and when uls 
subgrade is not frozen. Each layer shal be compacted with a mechanid 
tamper, a vibrating lamper, or a self-propelled roller. TN&S may be used to 
supplement the tampers or roller. If the required density is not obtained. Um 
Contractor shall increase the number of layers and/or compactive efforts. 

If the patched pavement is to be resurfaced on the same contract. minor 
depressions in the patch surface may be filled and compacted as a part of 
the resurfacing operation. 

Method of Measurement Pavement removal and replacement of the 
ses and types will be measured for payment in place. and the area 
sq- meters (square yaws). 

extend possible, the contract documents contain information on the 
the existing pavement including subsequent resurfadng(s). In the event 
combined thickness of the existing pavement and overlays in an area to 
differs from the thickness shown on the Dlans. the Enoineer win adiust 

I 

I I ;he patching quantity. for the speafic patch type. .and saw cut-quantity of 'the 
~.'hdMdual patches meetina this reauirement as indicated bv the fotlowino chart. The The top layer shall be not less than 50 mm (2 in.) compacted thickness. II ~.~~ ~ ~ 

. the option of the Contractor, the 50 rnrn (2 in.) top layer may be construrlrl 
using bituminous concrete surface course. To facilitate possible exif# 

' ~ l l  be inmeas& when ihe 1hdn-S is greater and 



Art. 443.01 

Where damaged areas occur in the stabilized subbase as a resuk of the subbase 
ering to the removed slab. the area shall be replaced with patch material by the 

Contractor and will be paid according to M i e  109.04. Any removal or disposal 
mrts for the additional material that adhered to the removed slab shall be included in 
On contract unit price for the item(S) of patching involved. 

Art. 442.1 1 Pavement Patching Reflective Crack Control Treatment 

% change of thickness 

0 to less than 15 
15 to less than 20 
20 to less than 30 

% chanae of ouantity 

0 
10 
15 

30 and greater 20 

No other compensation will be allowed for variations in patching thickness frm 
thaf shown on the plans. 

If additional pavement, subbase, or subgrade material is removed due to 
negligence on the part of the Contractor. the additional quantity of pavement remanl 
and replacement or subgrade material will not be measured for payment. Shoulder 
removal and replacement resulting from edge forming will not be measured fw 
payment. 

When expansion joints are to be included in Class B patches, as shown on the 
plans or as directed by the Engineer. the expansion joint will be measured for 
payment in place in meters (feet). 

Reinforcement bars will be computed in square meters (square yards) of surface 
area of the pavement patch in which the pavement reinforcement is installed, and IX) 
allowance wilt be made for laps, splices, or portions of bars not used. 

Pavement fabric will be computed in square meters (square yards) of surfam 
area of the pavement patch in which the pavement reinforcement fabric is installed. 

All mandatory saw cuts for removal operations for Class A, Class B, or Class B 
(Hinge Jointed) patches will be measured for payment in place in meters (feet). 
Optiinal saw cuts with a concrete saw or wheel saw to aid the Contractor's removal 
operation will not be measured for payment. Optional wheel saw cuts allowed in lieu 
of mandatory saw cuts will be measured for payment as though the mandatory saw 
cuts were performed. 

Basis of Payment. Where the Contractor has the option of using 
either Class C or Class D patches, this work will be Daid for at the contract unit  rim 

442.11 

per square meter (square yard) for PAVEMENT. PATCHING, of the type' and 
thickness specified. 

When addiiional pavement removal due to unsound concrete or deteriorated 
rlsel is directed by the Engineer, the additional quantities will be paid for according 

' b h c l e  109.04. 

Dowel bars will be paid for at the contract unit price each for DOWEL BARS of 

Pavement tie bars will be paid for at the contract unit price each for TIE BARS of 

ha diameter specified. I he diameter specified. 

Reinforcement bars will be paid for at the contract unit price per square meter 
(quare yard) for PATCHING REINFORCEMENT. I 

Saw cuts will be paid for at the cnntract unit price per meter (foot) for SAW 

When pavement reinforcement fabric is included in the contract it will be paid for 
at the contract unit price per square meter (square yard) for PAVEMENT FABRIC. 
When pavement reinforcement fabric is required for patching, and a pay item is not 
included in the contract. the cost of the fabric will be paid for according to Article 
109.04 of the Standard Specifications. 

CUTS. 

SECTION 443. REFLECTIVE CRACK CONTROL TREATMENT 

443.01 Description. This work shall cnnsist of constructing reflective crack 
mrol treatments of the type specified. Area reflective crack control treatment shall 
ba either System A or C at the option of the Contractor. Strip reflective crack control 
hatment shall be either System A. B or C at the option of the Contractor. 

U3.02 Materials. Materials shall meet the requirements of the following 
Articles of Section 1000 - Materials: 

Item ArticlelSection 

Equipment Equipment shall meet the requirements of the following 

Where the Department requires a specific dass of patch be used, this work will 
be paid for at the contract unit price per square meter (square yard) for CLASS A 

the type and thickness specified. 
I PATCHES, PATCHES, PATCHES, OR PATCHES of (a) Reflective Crack Control System ............................................................ 1062 

,, . U3.03 
cles of Section 1100 - Equipment: When expansion joints are included in Class B patches. the expansion joint wil 

be paid for at the Wntract unit price per meter (foot) for CLASS B PATCH - 
EXPANSION JOINT. The deformed bars will be paid for at the contract unit prica 
each for DEFORMED BARS - EXPANSION JOINT. 

Where unsuitable material iS encountered in the subgrade or subbase and ita 
removal and replacement iS required by the Engineer, such removal and replacernml 

Item ArticldSection 

(b) Mechanical Sweepe ............ 1101.03 
(c) Asphalt-Rubber Equipme 
(d) Cover Aggregate Spreader (Note 3) 

(a) Pressure Distributor ............................... 1102.05 .................. 

- 
(e) Rolling Equipment (Note 4) .......... i<n< nq .................................. shall be performed by the Contractor and will be paid for according to Article 109.04. ,I) #"-d.-":--a I _ . ._ I .~~  . - . 

m m., 


